Novel electrically conducting 2-hydroxyethylcellulose/polyaniline nanocomposite cryogels: Synthesis and application in tissue engineering.
Novel electrically conducting 2-hydroxyethylcellulose/polyaniline (HEC/PANI) nanocomposite cryogels were fabricated via the combination of cryogenic treatment and photochemical crosslinking. PANI nanofillers (one-dimentional tubes and three-dimentional particles) were synthesized via oxidative polymerization of aniline in aqueous media and, then, embedded in the HEC matrix. The effect of PANI content and morphology on the gel fraction yield and electrical conductivity of material was studied. Nanocomposite cryogels of high gel fraction yield (65-95%) and rather high electrical conductivity (0.02-0.1S/m) were obtained by using a relatively small amount (0.5-3wt.% to HEC) of pre-formed PANI nanofillers. The behavior of L929 cells adhered on HEC/PANI cryogels in the presence of electric field were also investigated. Cytotoxicity test showed very good survival and proliferation of cells on cryogels, while the electrical stimulation triggered changes in cell morphology as well as a specific alignment of cells in parallel to the electrical field.